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Introduction
The topic of global imbalances in general and China's exchange rate policy against the US dollar in particular is one of the "most salient of controversies in international monetary economics" (Frankel (2010) ). US policymakers have repeatedly demanded that China revalue its currency by 20% to 40% (see, for example, Geithner (2009)), demands that continue to be rebuked by Chinese o¢ cials. Given that the US trade de…cit vis-à-vis China has not diminished with the recovery of the US economy from the …nancial crisis and there are no signs that it will do so in the foreseeable future (see ), this policy debate is likely to ‡are up again.
Rather surprisingly, the in ‡ationary pressure that such an appreciation could cause has not been discussed in this policy debate. After all, the growth of Chinese import competition over the last two decades has been associated with enormous e¤ects on the US economy. In terms of the e¤ect on in ‡ationary pressure, International Monetary Fund (2008), Bugamelli et al. (2010) , Auer and Fischer (2010) , and Auer et al. (2013) document the large impact of low-wage import competition on the prices that the producers in advanced economies charge domestically. For example, the baseline estimate of Auer and Fischer (2010) is that US PPI in ‡ation would have been half a percentage point higher in the decade from 1997 to 2006 had such low-wage import competition been absent. 1 If economic policies, such as for example a marked appreciation of the Renminbi (RMB), successfully reduce global imbalances, 2 the disin ‡ationary e¤ect of such inexpensive Chinese imports will, at least partly, be reversed. What would happen to US prices if …rms producing one in six of the goods in the average US consumer's shopping basket (see Rynn (2005) ), including the majority of clothing, toys, consumer electronics, and probably the shopping basket itself, suddenly faced 20% to 40% higher labor costs? Such an event would have a substantial direct impact on in ‡ation because of the weight of Chinese goods in the US consumer price index (CPI). Further, such a dramatic shock might alter the equilibrium of the prices in many industries and lead to widespread in ‡ationary dynamics also in the US domestic economy.
This paper quanti…es the indirect in ‡ationary e¤ect of an appreciation of the RMB on the competitive environment in US producer markets and the prices that domestic producers charge. The main …nding is that changes in Chinese import prices pass through into producer prices at much higher rate than do other import prices. In a panel of import and producer prices including up to 519 manufacturing sectors and spanning the period from 1994 to 2010, the rate at which import prices pass through into producer prices is 1 In addition to this e¤ect on speci…c sectoral prices, Chinese import competition also has generally held down wage in ‡ation via its e¤ect on certain parts of the US labor market. Autor et al. (2013) document that around a third of the decline in US manufacturing employment from 1990 to 2007 can be associated with increasing Chinese import competition. Further, such import competition also has e¤ects on technology upgrading by US …rms (see Bloom et al. (2011) ) and thus on productivity and costs. 2 It should be noted that -somewhat contrary to the believe of most policymakers -the empirical evidence is unclear as to whether moving to a ‡exible exchange rate regime actually speeds up external adjustment (see Chinn and Wei (2013) ). Further, note that the bilateral imbalance of US-Chinese trade is much smaller when measured in terms of value added than when measured in terms of gross exports (see Johnson and Noguera (2012) and Koopman et al. (2014) ). estimated around 0:7 on average. This …nding of high a pass-through rate supports the view of a "China price" e¤ect, i.e. that because Chinese goods exert such strong competitive pressure on US prices, if that competitive pressure changes, there is a strong reaction of the prices that domestic …rms charge.
The empirical analysis examines how the RMB appreciation is passed through into US import prices and, in turn, how these import prices a¤ect US producer prices. The …rst part of this exercise is motivated by recent advances studying the microeconomic determinants of exchange rate pass-through into import and consumer prices . 3 The …rst di¤erence between this study and the literature on exchange rate pass-through is the focus on domestic prices. In the analysis below, the principal dependent variable of interest is US producer prices, which are measured as the "prices received by domestic producers for their output" (see Bureau of Labor Statistics (2010)), emphasis added). 4 China is the world's largest exporter, and the appreciation of the RMB will a¤ect the equilibrium prices that US producers charge. In this paper, I aim to quantify the indirect e¤ect of exchange rate changes on domestic price setting. 5 The second di¤erence between this study and the existing literature is that it focuses on exchange rate pass-through following a government-controlled appreciation instead of market-determined exchange rate ‡uctuations. It is important to acknowledge that the Chinese appreciation policy from 2005 to 2008 was not exogenous to other macroeconomic shocks that could have moved US prices. In particular, as argued by Frankel and Wei (2008) , during this period, the RMB was essentially pegged to a currency basket with equal weights on the USD and the euro. Therefore, the analysis presented herein does not only include the periods during which the RMB appreciated. Rather, I also focus on the e¤ects of the policy changes at the start or the end of the RMB appreciations. In particular, the analysis utilizes the periods during which the RMB was pegged to the USD to …lter out the e¤ects of other exchange rates on import and producer prices. 3 One branch of research focuses on structural estimation of pricing-to-market in single industries (see for example Knetter (1993) , Goldberg and Verboven (2001) , or Nakamura and Zerom (2010) ; also see ). More recent studies focus on reduced-form pass-through regressions in micro-datasets spanning many industries (see Gopinath and Rigobon (2008) Corsetti and Dedola (2005) , and Goldberg and Campa (2010) argue that distribution cost intensity plays a major role in the rate of pass-through into consumer prices. Because the BLS considers retailing and wholesaling as services that are provided separately from the good itself (see Bureau of Labor Statistics (2010)), distribution costs account for a much smaller share of producer than of consumer prices. 5 In this sense, the empirical exercise most closely related to this study is Chen et al. (2009) , who analyze how long-run changes in import competition a¤ect the intensity of competition and the prices of domestic …rms. I do not analyze the long-run e¤ect of increasing trade integration but the short-run dimension of how ‡uctuations in the exchange rate a¤ect the domestic competitive environment via price complementarities. The notion that price complementarities matter also underlies the analysis of , who analyze how increasing trade integration can lead to a lower degree of exchange rate passthrough, and of Atkeson and Burstein (2008) , who examine whether a framework of imperfect competition and variable markups can reproduce main features of di¤erences and international relative prices.
The analysis presented in this paper proceeds in …ve steps. In the …rst step, I discuss the Chinese exchange rate policy and show how the government's policy switches can be utilized to establish the e¤ect of import price ‡uctuations on producer prices. The second step analyzes how the RMB exchange rate a¤ected the prices of goods imported from China and the aggregate US import price indices (IPI). This step primarily documents that the RMB exchange rate alone had a substantial impact on the IPI from 2005 to 2008. The pass-through rate of the RMB into the IPI is on average estimated to be around 0:25. The combined pass-through rate of all of the other currencies is also estimated to be approximately 0:20.
6 Thus, the analysis …nds that a 1% movement of the RMB has nearly the same e¤ect on US import prices as a 1% movement of all other currencies together. This result is surprising given that in the sample of this study, China accounts for approximately 22% of all imports (30% towards the end of the sample). 7 The third part of the analysis examines how RMB-induced ‡uctuations of US import prices in ‡uence the prices that US …rms charge in two-stage least squares (2SLS) estimations. The analysis focuses on establishing the e¤ect of the switch from a …xed exchange rate regime lasting from 1994 to 2005 to a regime of gradual appreciation from 2005 to 2008 (followed by another switch to a …xed regime until mid-2010). In a sample covering the period from 1994 to mid-2005 as a control period and then the time leading up to 2010 to evaluate how the pace of the RMB appreciation a¤ects prices, I …nd that import prices a¤ect producer prices of traded goods at an average rate of approximately 0:7. This result implies that a 10% RMB appreciation increases US producer prices by approximately 1:75% (= 10% 0:25 0:7). This result holds over a range of robustness tests and various time horizons.
To examine the mechanisms underlying the strong responses of domestic …rms to foreign prices, the fourth step of the analysis investigates whether the pass-through rate is heterogeneous across sectors. I repeat the …rst-stage estimations and the 2SLS speci…ca-tions dividing the sample by sector characteristics, such as the market share of Chinese exporters, the labor intensity of production, traded input intensity, and the shape of the demand for the sectors'goods. This analysis points to the importance of trade integration, variable markups, and demand complementarities on the one side, and to the importance of imported intermediate goods on the other side.
With regards trade integration, variable markups, and demand complementarities, while the degree of exchange rate pass-through is decreasing in the US sectoral market share of Chinese exporters, the rate at which changes in import prices a¤ect producer prices is 6 This …nding is roughly in line with the results of the recent literature documenting that the rate of pass-through into the US IPI is currently rather low and takes values ranging from approximately 10% to 15% (compare to Marazzi et al. (2005) and Marazzi and Sheets (2007) ; also see Gust et al. (2010) ). 7 This paper examines the response of sectoral price indices published by the Bureau of Labor Statistics (BLS) rather than the response of individual prices in the micro data that underlie the BLS'price indices. This micro data have also been examined in the context of Sino-American trade by Kim et al. (2013) . In relying on the o¢ cial import price indices, the analysis implicitly accepts the BLS' procedure to deal with product discontinuations and introductions, which is subject to debate (see Nakamura increasing in the sectoral market share of Chinese exporters. These results are consistent with the theoretical predictions of frameworks featuring price complementarities and variable markups such as of Gust et al. (2010) , Atkeson and Burstein (2008) , or Auer and Schoenle (2014) .
With regards to the importance of imported inputs, the reaction of producer prices to import price ‡uctuations is larger in sectors featuring more imported inputs, a prediction that is closely related to Auer and Mehrortra's (2014) analysis of exchange rate pass through to domestic prices in the presence of imported inputs, as well as to the broader issue examined in how the global value chain a¤ects the international comovement of in ‡ation.
The …fth and last step of the analysis uses these results to quantify the overall in ‡ation-ary impulse of an RMB appreciation on the general in ‡ation rate of US producer prices. I simulate the e¤ect of an appreciation accounting for the fact that the pricing response is heterogeneous across sectors and across time, as well as for the autoregressive structure of producer and import prices. Once the price response at the sectoral level is estimated, I multiply each impact by the sector's weight in the overall PPI. Finally, summing over the weighted impulses at the sector level yields the magnitude of the total shock as a percentage of the overall US PPI.
These simulations reveal that a rapid RMB appreciation would lead to relative price shocks that are economically too large to ignore. For a scenario in which the RMB appreciates over 10 months at a rate of 2:5% per month, the total relative price shock expressed as a percentage of the US PPI in ‡ation rate is predicted to be over 4 percentage points.
Overall, these …ndings support the view that, as the markets for domestic and imported manufactured goods are well integrated, the exchange rate can have a substantial impact on in ‡ation even if the exchange rate a¤ects import prices only to a small extent. The reason is that the exchange rate has a sizeable impact on the competitive environment of domestic producers and thus domestic prices.
2
Identifying the E¤ects of the Chinese Exchange Rate Policy
Perhaps as a reaction to prior criticisms (see Bosworth (2004) and Overholt (2003) ) of a decade-old policy to keep the RMB …xed at a rate of 0.1208 U SD=RMB, the Chinese authorities announced in July 2005 that they would switch to a new exchange regime in which the RMB is …xed to a basket of currencies.
Because neither the precise basket of currencies nor the underlying weights were ever published, there has been a considerable debate on which currency policy China actually followed during this episode (see Frankel and Wei (2007 and 2008) and Frankel (2009) ). Although it is not precisely known why the Chinese government decided to revalue the RMB from time to time, the unambiguous result is that from 2005 to July 2008, the RMB appreciated a combined 21% against the dollar (from 0:1208 USD/RMB to 0:1462 USD/RMB; a change of 0:19 in terms of the natural logarithm). Figure 1 documents the evolution of the RMB/USD exchange rate since 1999 and the pronounced appreciation of the RMB that occurred during this period.
Analyzing the e¤ects of this appreciation is complicated by the fact that the appreciation path of the RMB was endogenous to other economic developments. Figure 1 also documents the evolution of the EUR/USD exchange rate and suggests the following problem with this analysis. The RMB did not vary independently; rather, the rate of appreciation compared to the USD depended on the evolution of the euro. Frankel and Wei (2007 and 2008) carefully estimate the extent of this co-movement and …nd that the Chinese government followed a currency basket that gave at least as much weight to the euro as it did to the USD. This …nding is problematic, as the EUR/USD exchange rate might on its own have a sizeable e¤ect on US prices.
Never the less, the causal e¤ect of the Chinese exchange rate policy can be quanti…ed. Let ppi j;t denote the percentage change of US domestic prices in sector j and ipi j;t the percentage change of US import prices. Denoting other covariates in sector j and time t by X j;t , the principle equation of interest is the relation between domestic and import prices, that is
Import prices, in turn, are determined by the RMB exchange rate and the covariates
Of course, when evaluating the e¤ect of the RMB on import prices, one must also consider the fact that the government-controlled path of the RMB reacts to other exchange rates. In particular, the Chinese exchange rate policy is such that before T Shif t , the exchange rate is ‡at against the dollar, while after that date, it co-moves with other exchange rates due to the fact that the Chinese implicitly were following a currency basket. Then, the movement of the USD-RMB exchange rate is given by e U SD=RM B;t = 0 if t T Shif t yua + P T P 6 =Chi T P e U SD=T P;t + policy;t if t > T Shif t
where is equal to the weight of the ROW exchange rate in the Chinese currency basket. The government-controlled appreciation process (3) after T Shif t poses a problem for the identi…cation of the e¤ects of the RMB appreciation, as the other exchange rates a¤ect both import prices (2) and producer prices (1) directly on the one side, but on the other side the other exchange rates may also a¤ect the path of the RMB appreciation itself. If one were to restrict the sample to t > T Shif t , one could identify the coe¢ cients only from policy;t , the deviations of the Chinese exchange rate policy from its currency basket. For example, if one assumes that the euro/ USD exchange rate ( e U SD=Eur;t ) is the only covariate in X j;t , the import price regression (2) simpli…es to
e U SD=Eur;t + RM B policy;t + ipi;t ; 8 The set of covariates in equation (1) includes exchange rates other than the RMB.
where the estimation can only distinguish the direct e¤ect of the euro on US import prices from the indirect e¤ect via in ‡uencing the RMB exchange rate if the variance of policy;t is of a large enough magnitude compared to the variance of e U SD=Eur;t . As document below, this is not the case, thus requiring a di¤erent approach.
However, inclusion of the pre-appreciation period in the sample makes it possible to …lter out the direct e¤ects of the other exchange rates. Consider an estimation that …rst …lters out the e¤ect of the RMB appreciation. The sample is split up in two periods (i.e., before and after the shift in the policy regime). Estimating the import price regression (2) using the sample t T Shif t when the RMB is …xed yields the coe¢ cient estimates b ipi;t T Shif t . Then, one can predict the e¤ect of the other exchange rates after T Shif t by using the realizations of these exchange rates after T Shif t and the estimated coe¢ cients an estimation of the Chinese exchange rate policy on the actual changes of import prices net of what is to be expected based on the evolution of other exchange rates yields an unbiased estimate of RM B , the impact of the RMB exchange rate on US import prices:
Similarly, the relation between producer prices and import prices (1) can be …ltered for the impact of the covariates. 9 Overall, the above implies the following strategy to identify the e¤ect of the Chinese exchange rate on US prices. I …rst identify the coe¢ cients of the covariates based on the time period when the RMB was …xed to the USD and thereafter estimate the e¤ect of the RMB ‡uctuations conditional on the e¤ects of the other exchange rates being netted out from the import prices. The identi…cation in this paper thus derives from the period during which the RMB was …xed to the USD and not from the appreciation period itself. 10 9 Of course, given that the estimated speci…cations only account for linear relations between these variables, the …ltering approach adopted in (4) is mis…t if the underlying economic relations are indeed non-linear. 10 A related strategy would be to include all variables and estimate (3) and (2) in the entire sample spanning the time period from 1994 to 2010. Given that the pre-2005 variation identi…es the e¤ects of all of the covariates, the post-2005 variation can be attributed to either the e¤ect of the covariates or to the RMB appreciation. If the true underlying coe¢ cients were constant in the two parts of the sample, this approach would be identical to the previously discussed …ltering strategy. However, in practice, this second approach needs to be modi…ed by the inclusion of one additional dummy because during the pre-2005 period, the average rate of global in ‡ation was much lower than it was from 2005 to 2008, which was a period characterized by rising prices around the globe. Thus, the estimation in the entire sample length includes one sub-period of 0 RMB appreciation and low in ‡ation and another sub-period of high in ‡ation and positive RMB appreciation. Consequently, the coe¢ cient of the RMB appreciation is driven mostly by the di¤erences between these two periods, rather than the variance in the path of the RMB within the appreciation period. I thank Rob Vigusen for pointing out this estimation problem.
Exchange Rate Pass-Through into Import Prices
This section documents how movements of the RMB a¤ect the prices of Chinese goods and the overall US import price index. It estimates the response of US import and producer prices in a monthly panel dataset spanning the years from January 1994 to December 2010 and in a baseline speci…cation including 418 sectors. The data assembly is described in the appendix.
As China accounted for around 30% of all US imports in 2011, price changes of Chinese goods have a sizeable direct mechanical impact on the overall US import index. Thus, the RMB directly a¤ects the US IPI if the prices of Chinese goods react to the RMB. Figure 2 relates the evolution of the RMB-USD exchange rate (right axis in RMB/USD) to the US import price index of all goods originating from China (left axis). Figure 3 documents the relationship between the RMB and the prices of Chinese imports more closely by relating the 6 months cumulative change in the RMB exchange rate (a positive value implies an RMB appreciation) to the 6 months cumulative change in the US import price index of goods originating from China. There is a strong positive association between the value of the RMB and the prices of Chinese goods in the US, with the slope being estimated signi…cantly positive at 0:55. Kim et al. (2013) examine the pass-through rate of the RMB into individual goods using a micro data set of import prices that the BLS uses to calculate the Chinese import price index displayed in Figures 2 and 3 (see Gopinath and Rigobon (2008) for a description of this data set). Kim et al.'s (2013) main conclusion is that at horizons of 12 months or longer, the pass through of the RMB is high and is estimated at up to 0:8.
How does the RMB a¤ect the general US import price level? In addition to the direct e¤ect via the prices of Chinese goods, the RMB also indirectly a¤ects the US IPI, as the prices of imported goods from other destinations also react to the prices of Chinese imports. Bergin and Feenstra (2009) and Pennings (2013) analyze this rate of "cross-currency passthrough" (that is, the rate at which for example Japanese import prices react to ‡uctuations in the RMB) and uncover a strong co-movement of prices to exchange rates other than the one that the product is from. As a result, an RMB appreciation leads to an overall passthrough rate of the RMB into the US import price index that can be substantially larger than the accounting component alone.
11 Table 1 documents the e¤ect of changes in the RMB on sectoral US import price indices and thereafter introduces the empirical approach outlined in Section 2 above. All columns present the results of …xed e¤ects panel estimations evaluating 3-months cumulative changes in the US IPIs at the 5 digit level of disaggregation. Column (1) presents the baseline correlation between import prices and the RMB. RM B denotes the rate of pass-through, i.e. the elasticity at which the sectoral IPI reacts to changes in the USD/RMB rate. The estimated speci…cation is
11 Itskhoki and Gopinath (2011) and Auer and Schoenle (2014) directly document that …rms react to their competitors'prices.
In (1), only monthly seasonality dummies are added as a control. The speci…cation is estimated in the sample from June 2005 onwards. The coe¢ cient of the RMB is estimated at 0:563, implying that a 1% increase in the USD/RMB exchange rate leads to an increase in the US IPI of 0:563%.
From Column (2) onwards, further controls are added. In the estimation of Column (2), the speci…cation includes the Rest-of-the-World (ROW) exchange rate, the PPI in ‡ation rate in all of trade partners (trade-weighted), and the Goldman Sachs Commodity Index. The ROW exchange rate is de…ned as the weighted change of the USD vis-à-vis all trade partners other than China and using US import weights. For all of the variables, the cumulative changes at the 3-months horizon are constructed, and the following …xed e¤ects panel speci…cation is estimated.
Controlling for commodity prices and the exchange rate in other countries dramatically changes the coe¢ cient of the RMB. For example, it decreases from 0:56 to 0:245 (see Columns (1) and (2), respectively) when the ROW exchange rate, producer prices, and commodity prices are included as controls.
The coe¢ cient of 0:245 is large given that in the sample included in Column (1), China on average accounts for 22% of all imports. Consequently, only a substantial "crosscurrency" pass-through rate -other import prices reacting to changing Chinese prices -could explain the sizeable e¤ect of the RMB on the US IPI. For example, even if the PT rate of the RMB on Chinese goods is equal to 0:8 (the long run pass-through rate estimated in Kim et al. (2013) ), the accounting component explains only 0:176 (= 22% 0:8) of the total e¤ect of 0:245 of the RMB on the IPI, with the remainder being due to the reaction of prices of other importers to the Chinese exchange rate. 12 There are two choices to make when implementing the empirical strategy outlined in Section 2 above. A …rst choice concerns the set of other exchange rates on which to condition on, and the second one concerns whether and how to incorporate nominal exchange rates and PPI dynamics in China.
Including only one aggregate ROW exchange rate might hide a substantial degree of heterogeneity in pass-through responses across di¤erent trade partners. To address this potential heterogeneity, the estimation in (3) thus adds the trade-weighted average change of the USD versus non-OECD members (excluding China) to the estimation in Column (2). Given that the ROW exchange rate is still included in this speci…cation, the insigni…cant coe¢ cient of 0:056 for the non-OECD exchange rate implies that there is no di¤erence in the pass-through rate between OECD and non-OECD members.
Instead of splitting the trade partners into groups, the estimation in Column (4) directly adds the exchange rates of the …ve biggest trade partners other than China (by imports in 2010: Canada, Euro Area, Mexico, Japan, and Korea), as well as the main sources of US oil imports (in addition to Canada and Mexico, Saudi Arabia and Venezuela).
These results uncover that while the response of US import prices to exchange rates is heterogeneous across the various trade partners, the main coe¢ cient of interest, the one of the change in the US-Chinese exchange rate, is not a¤ected much by controlling for individual exchange rates rather than only for the trade-weighted average ROW exchange rate.
Examining the response of US import prices to changes in the nominal exchange rate does not take into account that production costs in China change over time. Column (5) thus controls for the 3-months cumulative change in the exchange rate plus the corresponding change in Chinese producer prices. Addition of producer price dynamics in China has little impact on the estimated coe¢ cient, but does substantially improve the statistical …t of the model (compare both coe¢ cients and standard errors in Columns (2) and (5)). However, despite the gained signi…cance this estimation is subject to the caveat that the National Bureau of Statistics China, the Chinese statistical o¢ ce, only publishes a series of annual producer price in ‡ation and only an imperfect quarterly measure can be constructed from this measure (see appendix for a discussion). 13 Given the small impact on the coe¢ cients and this data limitation, the remainder of the analysis proceeds using only the nominal USD/RMB exchange rate as depending variable.
Based on the choice to condition on the ROW exchange rate and to use the nominal RMB/USD exchange rate, I next follow the methodology described in Section 2 and use the information from the decade during which the RMB was …xed to the USD to …lter out the impact of the ROW exchange rate on sectoral import prices. In Column (6), the sample includes the time period from January 1995 to June 2005. The speci…cation includes changes in the US IPI as dependent variable and changes in the ROW exchange rate as independent variable. In contrast to the speci…cations in the samples including the time period after June 2005 (the post-2005 sample from here on), the e¤ect of the ROW exchange rate on the US IPI is sizeable: it is estimated at 0:147.
The last speci…cation of Table 1 , presented in Column (7), presents the e¤ect of the RMB on the US IPI after the e¤ect of the ROW exchange rate is netted out using the coe¢ cient from Column (6). The methodology is as discussed in Section 2. The pre-2005 coe¢ cient of 0:147 from Column (6), together with the realizations of the ROW exchange rate after 2005 is used to subtract the ROW exchange rate's e¤ect in the post-2005 period from the actual IPI realizations in the post-2005 sample. In Column (7), The coe¢ cient of the USD/RMB exchange rate on the …ltered IPI is estimated at 0:292.
The coe¢ cients in the estimation including the ROW exchange rate in Column (2) and the coe¢ cients in the estimation with the …ltered import price index in Column (7) compare as follows. In Column (7), the dependent variable is g IP I j;t , which is constructed as in (1) and equal to IP I j;t 0:147 e U SD=RM Bt . The estimation in Column (7) is thus identical to the estimation in Column (2) with the coe¢ cient for e U SD=RM Bt restricted to equal 0:147. Because the latter is estimated at 0:072 in Column (2), and because the change in the USD/RMB and the change in the ROW exchange rate are negatively correlated, the coe¢ cient of interest, the one of USD/RMB, is estimated at 0:292 in Column (7), which is larger than the coe¢ cient estimate of 0:245 in Column (2).
In the speci…cation of Column (7), the e¤ect of the RMB on the IPI after …ltering out the e¤ects of the other controls is estimated to be 0:292. Again using the PT rate of 0:8 for individual Chinese goods from Kim et al. (2013) and the average Chinese import share of 22%, these results imply that the direct accounting component of Chinese imports explains 0:176 ( 0:8 0:22) of the total coe¢ cient of 0:292, with the indirect response of non-Chinese import prices to changing Chinese import prices explaining the remainder of the total response of the IPI to the RMB exchange rate. Figure 4 documents the cumulative pass-through rate estimated at various horizons for the changes in the RMB (black solid line, surrounded by two dashed lines representing the 95% con…dence interval (CI)). The pass-through coe¢ cients displayed in this …gure are computed in the same manner as those computed for speci…cations of Columns (6) and (7), with the e¤ect of the ROW exchange rate being netted out from a speci…cations of the type presented in Column (6). Each point in Figure 4 presents the rate of conditional pass-through resulting from a …xed e¤ects panel regression of the "cumulative import price change over the last n months, net of ROW exchange rate e¤ect" as the dependent variable on the "cumulative RMB exchange rate change over the last n months" as independent variable, with n varying from one to 24. The response of the IPI to the RMB follows a hump-shaped pattern, with the coe¢ cient increasing up to 0:47 at the 7 months horizon and decreasing to 0:16 after 20 months. Table 2 examines the response of US producer prices to changes in import prices that are driven by movement in the USD/RMB exchange rate. Speci…cations (1) to (6) serve to introduce the empirical implementation of the strategy outlined in Section 2.
Pass-Through Into Producer Prices
The OLS relation between import and producer prices is substantially stronger after 2005 than in the time from 1995 to 2005. Columns (1) and (2) present the OLS relation between the import and producer prices. In Column (1), the panel includes 411 6 digit NAICS sectors from January 1995 to June 2005. The coe¢ cient of the IPI is estimated to be 0:111 (that is, a 10% increase in import prices implies only a 1:1% increase in producer prices) and is signi…cant. In contrast, the same estimation in the sample of Column (2), which includes 418 6 digit NAICS sectors and the time period starting after June 2005, results in a coe¢ cient of 0:349 (that is, the coe¢ cient is well over three times as large as in Column (1)).
Columns (3) and (4) demonstrate that this increasing correlation between the import and producer prices is also visible when conditioning on the ROW exchange rate, PPI in ‡ation abroad, and global commodity prices. The estimation in Column (4) indicates that an appreciation of the ROW exchange rate is even associated with lower US producer prices once changes in the IPI are included in the OLS regression. This coe¢ cient has to be interpreted with care, however, as the ROW exchange rate also moves the IPI itself. The next speci…cations address this relation in the data.
Column (5) documents that the ROW exchange rate has no e¤ect on producer prices other than via moving import prices. In Column (5), the ROW exchange rate is insigni…cant in the post-2005 sample once its impact on import prices is netted out from the IPI. The estimation in Column (5) includes the …ltered IPI rather than the actual IPI as dependent variable. The …ltered IPI is constructed as described in Section 2 and …lters out the e¤ects of the ROW exchange rate on the IPI by using the relation between those two variables in the pre-2005 sample, which is estimated in Table 1 (see Column (6)). Using the coe¢ cients from Column (6) in Table 1 The results of Table 1 indicate that the RMB is an important driver of US import prices, while the results of Column (5) indicate that the ROW exchange rate has no e¤ects on producer prices once its impact on import prices is accounted for. Column (6) of Table  2 combines these two insights into a two-stage least square estimation (2SLS) relating changes in the RMB to changes in the US IPI and, in turn, RMB-induced IPI movements to sectoral PPI developments.
In the 2SLS estimation of Column (6), the sample includes the post-2005 period and the instrumented change in the …ltered sectoral IPI is the only independent variable. The latter variable is the …rst-stage projection with the change in the …ltered IPI as dependent and the change in the RMB as independent variable. The estimated equation is P P I j;t;j = P P I j + P P I g IP I j;t;j + P P I P P I W orld;t + P P I GSCI W orld;t + P P I0 j t + P P I j;t where g IP I j;t;j is the …rst-stage projection from the regression on IP I j;t;j IP I j;t;j = j + e U SD=RM B t n + The results from the speci…cation of Column (6) reveal that the RMB-induced movements of import prices have a strong overall impact on the prices charged by US …rms. The coe¢ cient is estimated to be 0:8, which, given the corresponding …rst-stage coe¢ cient of 0:292 (see Column (7) in Table 1 ), implies that a 10% appreciation in the RMB increases import prices by 2:92% and producer prices by 2:336% (= 0:8 2:92%).
For the 2SLS presented in Column (6), the …rst-stage estimation is identical to the estimation presented in Column (7) of Table 1 and is thus not reported. However, the bottom (depending on the speci…cation, up to 118 clusters).
of Table 2 reports additional statistics of the 2SLS estimation. To test for weak identi…cation, the bottom of Table 1 reports the p-value associated with Anderson's canonical correlation LR statistic and the lowest critical value for the maximum IV bias/size that can be rejected. 15 A limitation of the estimation presented in Column (6) is that it is not possible to directly control for the e¤ect of the ROW exchange rate on the PPI, as the inclusion of this variable in the second-stage estimation necessitates the inclusion of this variable into the …rst-stage estimation. Therefore, attempting to control for the e¤ect of the ROW exchange rate on the PPI invalidates the identi…cation strategy proposed in Section 2 above. Column (7) thus adds this variable to the speci…cation of Column (6). The coe¢ cient of the ROW exchange rate is estimated at 0:099 and is statistically highly signi…cant.
Column (8) thus also …lters out the e¤ects of the ROW exchange rate on the PPI index by using the pre-2005 sample, which is performed in the left sub-column (8A). In this speci…cation, the relation between the ROW exchange rate and US PP-in ‡ation is estimated. The resulting relation is then predicted for the post-2005 sample, and this projection is then subtracted from post-2005 PP-in ‡ation. The speci…cation in sub-column (8B) examines the e¤ects of the RMB-induced movements of import prices on the …ltered producer price changes in the 2SLS speci…cation and uncovers a coe¢ cient of 0:712, which is not too di¤erent from the coe¢ cient found in Column (6) of Table 2 .
In much the same manner that exchange rates a¤ect import prices only slowly over time, also import prices a¤ect producer prices only with a lag. Figure 5 displays the time pro…le of the rate at which the RMB-induced IPI movements a¤ect the PPI. Each of the 24 data points in this …gure corresponds to an estimation along the lines of Columns 8a and 8b in Table 2 , with the time horizon ranging from one to 24 months. That is, for each of these data points, a 2SLS estimation relating the …ltered PPI change to the …ltered and instrumented IPI change is estimated in the post-2005 period. Furthermore, the upper and lower boundaries of the 95% con…dence interval for each coe¢ cient are displayed.
At most horizons (except the 1-month horizon and the horizons over 20 months), the coe¢ cient is stable throughout time and the 2SLS coe¢ cient is equal to roughly 0:7. There is no large di¤erence whether one also …lters out the e¤ect of the ROW exchange rate on the PPI (black line) or not (grey line).
Robustness Analysis
The robustness analysis focuses on which controls to include in the estimations, on which industries to include, and on which time periods to include. Throughout Table 3 , the …rst- 15 The standard errors of the speci…cation in Column (6) of Table 2 and the remainder of the analysis are not adjusted for the fact that IPI-…ltered is constructed. For speci…cation in Column (6) of Table 2 , this adjustment can be implemented via bootstrapping the …ltering estimation in Column (6) of Table 1 and then estimating the 2SLS speci…cation (6) of Table 2 over the various realizations of IPI-…ltered. In practice, since the relation between the change in the USD/RMB exchange rate and import prices in the pre-2005 sample is estimated with very high precision (compare standard error and coe¢ cient in Column (6) of Table 1 ), this approach only a¤ects the estimated standard error up to the …fth decimal place.
stage results are reported in the lower Panel A, and the second-stage results are reported in the upper Panel B. In all of the …rst-stage speci…cations, the dependent variable is the change in the sector's IPI, which is …ltered for the e¤ect of the ROW exchange rate. In all of the second-stage estimations, the dependent variable is the change in the sector's PPI, which is also …ltered for the e¤ect of the ROW exchange rate.
Alternative Controls. It is not certain that the included measure of PPI in ‡ation abroad is a relevant cost measure; rather, it might simply measure global in ‡ationary pressure, which is correlated with US IPI and PPI. For that reason, Column (1) excludes this variable. Column (2) instead only controls for PPI in ‡ation in China rather in the entire rest of the world.
In the pass-through regressions estimated in the literature, it is common to include the rate of domestic producer price in ‡ation in the importing country as a general measure of price developments in the importer. As the rate of US producer price in ‡ation is the dependent variable in the speci…cations estimated in this paper, including this variable in the …rst-stage estimation would obviously be spurious. However, it is still worthwhile to examine how the inclusion of a measure of US sectoral economic activity in ‡uences the results. Therefore, Column (3) includes the sectoral capacity utilization from the US Census "Survey of Plant Capacity Utilization" in the estimation.
The baseline speci…cations control for the overall Standard & Poor's Goldman Sachs Commodity Index as a proxy for the e¤ect of commodity prices on US producer and importer prices. This index tracks the investment performance of all of the principal commodities that are traded in the commodity markets. Certain subcomponents of this index, particularly crude oil and other energy commodities, may disproportionately in ‡uence prices. Thus, the estimation in Column (4) includes, in addition to the main index, two commodity price sub-indices: the GSCI "Energy Commodity" and the GSCI "Metal Prices." In contrast, the estimation in Column (5) does not include a commodity index.
Import prices might mean-revert and it could also be the case that import prices have a lagged e¤ect on producer prices. Column (6) adds two 6-month lags to the import price (i.e., the change in the price from -12 to -6 months and from -18 to -12 months) to the estimation. The estimation results imply that neither import nor producer prices substantially mean-revert.
Matching of Import and Producer Prices. The remainder of Table 3 examines whether the adopted matching of the BLS import price indices and producer prices (see appendix) a¤ects the results. In the baseline speci…cation, the sample is restricted to those 5-digit NAICS sectors to which an import price index at the 4-digit NAICS level of disaggregation can be allocated. In turn, all of the 5-digit import prices are allocated to the 6-digit PPI sector. Column (7) also uses those import prices to which a 3-or 2-digit NAICS IPI can be allocated to.
Instead of an analysis at the 6-digit level restricted to those 6-digit industries with underlying information on IPI, the estimation in Column (8) examines the relationships between the variables of interest at the 5-digit level of disaggregation. For this, information on producer prices at the 6-digit level is collapsed to the 5-digit level. The estimation thus includes 118 groups (as in Table 1 ).
Alternative Break Points and Structural Changes. The empirical strategy of this paper is to utilize the change in the Chinese exchange rate policy in mid-2005. A concern with this strategy is that there have also been structural changes in between the pre-and post-2005 period, such as the run-up in oil prices before and during 2008, the global …nancial crisis, or the great trade collapse that followed en-suite. In so far as these events also a¤ect US import and producer prices and since they could be correlated with the timing of changes of the Chinese exchange rate, these events might lead to a bias in the uncovered coe¢ cients. Table 4 thus presents robustness test regarding potential structural breaks within the post-2005 period. In Columns (1) to (3) A related concern is whether the within-sample relation between the USD/RMB exchange rate, import prices, and producer prices changed during these periods. Such withinperiod changes in the internal relations cannot be addressed by the inclusion of dummies. Instead, in each of the Columns (4) to (6), one of these respective time periods is excluded from the regression (pre-…nancial crisis in (4), oil price peak in (5), and great trade collapsed in (6)).
A further potential worry that is related to structural shifts is that the change in Chinese exchange rates could have followed a trend that is correlated with long-lasting structural shifts of either the US or the global economy. This concern should receive particular attention against the backdrop of the …ndings of Cheung et al. (2010 and 2011 ) that estimates of the elasticity of Chinese exports with respect to income growth abroad are highly sensitive to the in-or exclusion of a time trend. The estimation in Column (7) thus adds a trend to the estimation; while this trend is signi…cant in both stages, addition of this variable has no e¤ect on the …rst-and second-stage coe¢ cients of interest.
Heterogeneous Pass-through Rates Across Sectors
The analysis of this section relates both the pass-through rate of the USD/RMB exchange rate into the US IPI and the pass-through rate of the US IPI into the PPI to various sector characteristics, such as the market share of Chinese imports, labor intensity, elasticity of demand, and the importance of traded intermediate goods in production. Doing so helps to clarify the microeconomics underlying how the exchange rate a¤ects US domestic prices. Moreover, these exercises help to re…ne the simulations of the in ‡ationary e¤ect of a potential appreciation of the RMB presented in Section 7. 16 Heterogeneity in the responses of producer prices to exchange rate changes may result from di¤erences in the responses of import prices to the exchange rate or from di¤erences in the responses of producer prices to import prices. Table 5 presents information from the …rst-stage coe¢ cient -the response of the IPI to the USD/RMB exchange rate -in Panel A, while the second-stage coe¢ cient relating the change in the IPI to US producer prices is presented in Panel B.
An obvious candidate for splitting the sample is the market share of Chinese imports. In order to ensure that the sample split is not driven by changes in the USD/RMB exchange rate itself, the 2005 market share of Chinese imports as a percentage of total consumption in the sector is used to split the sample. 17 The variable is constructed as follows where domestic production refers to all domestic output that is not exported. In Columns (1) and (2) of Table 5 , the sample includes the sectors j with above-median Chinese market share (in (1)) and below-median Chinese market share (in (2)). The …rst-stage estimation in Panel A uncovers that the response to changes in the USD/RMB exchange rate is larger in sectors with a lower Chinese market share. In contrast, the second stage indicates that the rate of pass-through rate of the IPI into the PPI is higher in sectors with high import penetration. It is noteworthy that both the result that exchange rate pass-through is decreasing in Chinese market share and the result that the rate at which import prices a¤ect domestic prices is increasing in Chinese market share are consistent with a recent literature highlighting the importance of variable markups and price complementarities at the …rm level. Most closely related to the result that higher Chinese import penetration is associated with lower pass-through is the analysis of Gust et al. (2010) , who document that in the presence of variable markups, lower trade costs that are associated with higher market shares of importers imply higher and less variable markups. As these authors demonstrate, with higher trade integration, the degree of exchange rate pass-through thus decreases. Their purported importance of …rm size for pass-through has received and empirical underpinning in a …rm-speci…c micro study of Berman et al. (2012) who document that how a …rm's market share a¤ects the rate at which it reacts to changes in its own cost of production and by Auer and Schoenle (2014) , who in addition document that market share matters for the rate at which …rms react to competitor prices.
The theoretical frameworks underlying Gust et al. (2010) and Auer and Schoenle (2014) -who build on Dornbusch (1987), Feenstra et al. (1996) , and Atkeson and Burstein (2008) -also imply that price complementarities are more important when trade integration is high: with more importers gaining a larger market share, the competitive environment in the industry depends more on the exchange rate, and as a consequence, the price response of domestic …rms that are not a¤ected by the initial exchange rate shock increases with trade integration. In the context of the empirical results of this paper, the variable markup channel thus also rationalizes why the degree to which the PPI reacts to the IPI is higher in sectors with higher Chinese market share (see panel B of Table 5 ). 18 To further examine to which extent demand channels matter, in Columns (3) and (4), the sample is split by the elasticity of demand, taken from Broda and Weinstein (2006) . The reaction of the IPI to the exchange rate is roughly the same across sectors with aboveor below-median demand elasticity (see Panel A). However, the response of producer prices to the IPI is substantially larger in sectors with elastic demand than in those with inelastic demand (see Panel B). Given that the elasticity estimates of Broda and Weinstein (2006) are derived on a sectoral basis, they correspond to the sectoral demand elasticity (rather than the …rm-speci…c elasticity) in the frameworks of Auer and Schoenle (2014) and Atkeson and Burstein (2008) . In these frameworks, it holds that increasing the sectoral demand elasticity increases the degree of price complementarities, thus implying that also the results of Columns (3) and (4) are in line with such theories of price complementarities.
In addition to demand characteristics, also characteristics of the production technology might a¤ect the rate of pass-through. The remainder of Table 5 therefore splits the sample by measures of each industry's intrinsic technological characteristics. Columns (5) and (6) document that the response of the IPI to the USD/RMB exchange rate is generally low in labor-intensive sectors. In Columns (5) and (6), the sample is split by the average labor intensity in the US, which is taken from Auer and Fischer (2010) and de…ned as the ratio of the expenditures on labor divided by the expenditures on capital. 19 The rate of pass-through into producer prices is higher in the sectors with relatively more capital expenditures relative to labor expenditures. The …nding that exchange rate passthrough is higher in sectors that are more capital intensive seems counter-intuitive: since capital expenditures tend to be sunk and thus do not a¤ect marginal costs, gross margins are high in capital-intensive industries. Because high gross margins leave more room for markup variability, this consideration would imply lower pass-through in capital-intensive industries. It must thus be the case that capital intensity is correlated with other industry characteristics that are causing pass-through to be low.
Columns (7) and (8) document that the prices of imported intermediate goods is a further key channel through which the RMB a¤ects US domestic prices. In Columns (7) and (8), the sample is split by input intensity, a measure which is constructed based on Schott (2004) and described in the appendix. The estimation in Column (7) includes sectors that do not contain any intermediate goods (i.e., these sectors contain only …nal consumption goods). The estimation in Column (8) includes only the sectors with at least some intermediate goods. The sample is split up in this way as more than 50% of the observations do not contain any intermediate goods. The rate of pass-through into import prices is comparable in Columns (7) and (8) . However, the response of producer prices to instrumented changes in import prices is larger in the sectors with intermediate goods. This …nding is in line with Auer and Mehrotra (2014), who empirically show that ‡uctuations in the prices of imported inputs spill over into domestic prices.
Overall, the evidence in Table 5 thus points towards the importance of trade integration, variable markups, and demand complementarities on the one side, and towards the importance of imported intermediate goods on the other side to explain why the RMB exchange rate has such an pronounced e¤ect on US domestic prices.
The Total E¤ect of an Appreciation
This section uses the …ndings from the above analysis to estimate the in ‡ationary impulse of an appreciation of the RMB on US producer price in ‡ation. For these predictions, I combine the previous …ndings and account for the fact that pass-through is heterogeneous along the dimensions of market share, input and labor intensity, and elasticity of demand. The simulations similarly account for the fact that exchange rate changes might a¤ect producer prices only with a lag. Each sectoral pass-through rate is multiplied by the sector's weight in the o¢ cial US PPI. 20 Figure 6 presents the size of the total relative price shock in terms of the US PPI annual in ‡ation rate. The solid line corresponds to a scenario in which the RMB appreciates for 10 months at a rate of 2:5% per month. That is, the solid line addresses the following counterfactual: what is the di¤erence of the annual PPI in ‡ation rate if the RMB appreciates by 2:5% per month as opposed to if the RMB/USD exchange rate does not change? This predicted impact on the US PPI peaks at approximately 4 percentage points near the end of the 10 months appreciation window. Figure 6 also presents a second scenario, where the RMB appreciates at 1% per month for 25 months. Figure 6 documents that a RMB revaluation would result in a substantial impulse on the aggregate PPI. On theoretical grounds, however, it is not clear that such relative price shocks a¤ect equilibrium in ‡ation because price decreases by …rms experiencing substantial import competition could be o¤set by price hikes in other parts of the economy. Ball and Mankiw (1995) note that in this context, one needs to evaluate the distribution of price shocks. Ball and Mankiw argue that in the presence of menu costs, …rms adapt their prices to large external shocks but not to small shocks. Therefore, large shocks have disproportionate e¤ects on the price level, and aggregate in ‡ation depends on the distribution of relative-price changes such that in ‡ation rises if the distribution is skewed to the right and falls if the distribution is skewed to the left. Figure 7 examines the sectoral distribution of the price shocks that result from the RMB appreciation. The …gure reports two univariate kernel density estimates when the RMB appreciates by 25% over either 10 months (solid line) or over 25 months (dashed line). The size of the monthly price shock in each sector is measured as a percentage and is displayed on the horizontal axis, while the density (in sector-months observations) is displayed on the vertical axis. Figure 7 covers the 30 months after the appreciation and reveals that a rapid appreciation (2:5% per month) would lead to a strongly right-skewed distribution of relative price shocks. Thus, the considerations along the line of Ball and Mankiw (1995) imply that at this pace, an RMB-revaluation is likely to also a¤ect the US aggregate PPI in ‡ation. Interestingly, the e¤ect on the distribution of relative price shocks is much more contained when the RMB increases at 1% per month.
Conclusion
The course of US in ‡ation over the next years may be closely intertwined with the resolution of global imbalances. The rise of cheap imports from China was a major contributor to the low-in ‡ation environment during the last decade. Auer and Fischer (2010) show that the rise of import competition from low-wage countries has decreased US in ‡ationary pressure by approximately half a percentage point during the last decade. The latter study also documents that this e¤ect was primarily due to the rise of China.
If an appreciation of the RMB is aimed at restoring a balanced US-Chinese current account and is successful in doing so, the disin ‡ationary e¤ect will likely be reversed. The analysis of this paper quanti…es the relative price shock resulting from an RMB revaluation using an estimation technique that takes into account that the Chinese government followed other exchange rates when the RMB appreciated, then investigates the response of import prices to the RMB/dollar exchange rate and, in a third step, estimates the resulting response of US producer prices.
This analysis …nds much more pronounced e¤ects than is commonly assumed. For example, in a sample spanning 418 US manufacturing sectors, the rates of pass-through of import prices into US producer prices is estimated to equal 0.7. Simulations that take into account that the rate of pass-through is heterogeneous across sectors and that the timing of the pass-through into producer prices matters reveal that a substantial revaluation of the RMB would result in a substantial upward impulse on the prices of US goods.
Researchers and policymakers are primarily worried that external adjustments from the US could create economic problems outside of the US (see, for example, Kamin et al. (2007) ). I show that the US economy could actually be adversely a¤ected if the external adjustment is achieved via a drastic RMB revaluation. US policymakers should consider these possibilities when deciding their course of action regarding the trade policy with China.
Appendix

Sectoral US Import and Producer Prices
The sample of this paper covers US import and producer prices in a monthly panel dataset spanning the years from January 1994 to December 2010 and including 418 di¤erent sectors in a baseline estimation and up to 516 sectors in total. Trade data by sector and quarter are obtained from the United States International Trade Commission (USITC). The import data are classi…ed based on the 6 digit North American Industry Classi…cation System (NAICS). The General Customs Value is selected as the trade type.
Information on import prices is available from the Bureau of Labor Statistics (BLS) at various levels of aggregation. There are 55 import price indices at the 5 digit level, 64 at the 4 Digit level, and 21 at the 3 digit level. To guarantee that all of the prices used in the analysis below are independent observations, I use the 55 price indices at the 5 digit level and add to this the 4 or 3 digit prices for which either no 5 digit price is published or for which I can compute more 5-digit prices based on the di¤erence between the import price indices at the 5 digit and 4 digit levels considering the respective import weights of index and sub-indices.
For example, if sector 1234 has two 5 digit subsectors 1234A and 1234B, and if a 5 digit price index is published for the 4 digit sector and for one 5 digit subsectors (e.g., 1234A), it is possible to construct the price index for subsector 1234B using the …rst order approximation IP I 1234 w 1234 = IP I 1234A w 1234A + IP I 1234B w 1234B where w 1234 , w 1234A , and w 1234B are the import shares of the respective 5 or 4 digit sectors. I also use the same assignment process to allocate the information available at the 3 digit level to the missing 4 digit prices.
Information on producer prices is available from the BLS at the 6-and 5-digit level for all of the sectors for which import prices are available.
Information on sector characteristics, such as labor intensity or the sector's general openness to trade, is included in the data. This information is obtained from the Annual Survey of Manufacturers. This data restrict the analysis to manufactured goods (NAICS codes 311111 to 339999), as only these sectors are covered in the Annual Survey of Manufacturers.
The overlap of trade information from the USITC, information from the Annual Survey of Manufacturers, and price information from the BLS yields 118 sectors (at the 5 digit level) when working with import prices, and 418 sectors when working with producer prices to which these 5-digit levels can be allocated to.
Other Controls
A trade-weighted exchange rate index (or trade-weighted ROW exchange rate index that excludes China) is constructed using exchange rates from the IMF's IFS database and annual US trade weights constructed from the USITC trade data. To control for changes in the production costs abroad in the PT regressions, I construct the trade-weighted PPI in ‡ation abroad (or in the ROW) by using the IFS PPI data and the USITC trade weights. For both trade-weighted indices (PPI in ‡ation and exchange rate), I use the one-year lag of the import weights to ensure that these indices are not biased by a contemporaneous correlation between the volume of trade and other macro variables. 21 e U SD=ROWt = X all j6 =China w j;t e U SD=CU R j;t w j;t = Imports from j t 1 World Imports t 1 -Imports from China t 1
Three indices of commodity prices are added as controls. In the main speci…cation, the overall Standard & Poor's Goldman Sachs Commodity Index (GSCI) is used to control for changes in commodity prices. This index tracks the investment performance (measured in USD) in the commodity markets and is calculated on a global production-weighted basis of all principal commodities that are traded on the markets. Two sub-indices, the GSCI "Energy Commodity"and the GSCI "Metal Prices", are also used.
Last, as a measure of sectoral economic activity, the capacity utilization from the US Census' "Survey of Plant Capacity Utilization" is included in the sample. This variable is available on a quarterly basis for 102 manufacturing and publishing sectors (up to the 6 digit NAICS level of disaggregation).
Monthly PPI index for China
Although the National Bureau of Statistics China, the o¢ cial statistical o¢ ce, does publish a monthly series related to producer prices, the precise form in which this series is published makes it impossible to measure the exact monthly change in producer prices. Instead of publishing a series of monthly producer price changes or levels, the National Bureau of Statistics China reports a 12-month rolling sum of monthly producer price changes. At every point t, P P I China;t;t 12 ; the 12 months sum of monthly price changes is equal to: P P I China;t;t 12 = 12 X k=1 P P I China;t k+1;t k If PP in ‡ation is constant, it holds that P P I China;t;t 12 = 12 P P I China;t;t 1 . However, if monthly in ‡ation ‡uctuates, the monthly change in this rolling average P P I China;t;t 12 is equal to P P I China;t;t 12 P P I China;t 1;t 13 = P P I China;t;t 1 P P I China;t 12;t 13
so that it holds P P I China;t;t 1 = P P I China;t;t 12 P P I China;t 1;t 13 + P P I China;t 12;t 13
Without further information (on P P I China;t 12;t 13 in this example and the 12 initial values of monthly price changes in general), it is impossible to construct a monthly series of price changes from the published 12 months rolling average in ‡ation rate. The monthly rate is thus approximated by:
P P I China;t;t 1 = P P I China;t;t 12 12 + [ P P I China;t;t 12 P P I China;t 1;t 13 ] : (6) Which assumes that on average, P P I China;t 12;t 13 is equal to P P I China;t;t 12 12
. In the main text, the 3-month cumulative change is constructed from the following formula in (6) 9.4 Sector Characteristics Labor Intensity. The average labor intensity in the US is taken from Auer and Fischer (2010) and de…ned as the ratio of the expenditures on labor divided by the expenditures on capital. Auer and Fischer use the information from the BLS annual survey of manufacturing to calculate the expenditures on capital. They also average the labor intensity throughout time such that the resulting variable does not vary over time within a NAICS 5-or 6-digit sector.
Labor Intensity j = P 97 03 U S Labor Expenditures j P 97 03 U S Capital Expenditures j Intermediate Goods. The input intensity measure is constructed based on Schott (2004). In Schott (2004) , trade ‡ows at the 10-digit Harmonized System (HS) that contain words such as "output", "part", and "intermediates" in the good description are classi…ed as containing intermediate goods. The resulting dummy is subsequently aggregated to the 6-digit NAICS level taking into account the weight of each 10-digit HS good in the respective 6-digit NAICS sector. The resulting variable measures the volume-weighted fraction of the 10-digit HS goods within a 6-digit NAICS sector that includes intermediate goods. Thus, the variable can take any value between 0 and 1: Table 1 presents the results of fixed effects panel estimations relating the US-Chinese exchange rate to U.S. import prices. All changes refer to cumulated 3-months changes and all specifications include seasonality dummies (monthly). In (1)- (5) and (7), the sample covers the time from July 2005 to March 2011 and in (6), the sample covers the period from January 1995 to June 2005. In (1)-(6), the dependent variable is the change in the sectoral US IPI , while in (7) the dependent variable is the change in the "Filtered IPI", equivalent to the residual of the out-of-sample prediction of the model estimated in (6) (see main text). The variables change in USD/ROW exchange rate is calculated on a trade-weighted basis using one year lagged import shares (all imports except China) as weights. The variable PPI Inflation in trade partners is calculated using the same weights within all US trade partners. Change USD/Non-OECD exchange rate is calculated using the same weights within the sample of Non-OECD members (except China). " Ch. USD/Yuan + PPI Infl. China" is equal to the sum of the change in the USD/RMB exchange rate and domestic PPI inflation in China; Standard errors in brackets; * significant at 10%; ** significant at 5%, *** significant at 1%. Table 2 presents the results of fixed effect panel estimations (OLS or 2SLS) relating US import prices to US producer prices. All changes refer to cumulated 3-months changes and all specifications include seasonality dummies (monthly). In (1), (3), and (8 A), the sample covers the period from January 1995 to June 2005 and in all other specifications, the sample covers the period from July 2005 to March 2011. In (1)-(8 A), the dependent variable is the change in the sectoral US PPI, while in (8 B) , the dependent variable is the "Filtered PPI", equivalent to the residual of the out-of-sample prediction of the model estimated in (8 A) (see main text). The variables change in USD/ROW exchange rate is calculated on a trade-weighted basis using one year lagged import shares (all imports except China) as weights. The variable PPI Inflation in trade partners is calculated using the same weights within all US trade partners; the dependent variable "Filtered IPI" in (5), 7), and (8 B) is equivalent to the residual of the out-of-sample prediction of the model estimated in (6) of Table 1 (see main text); All standard errors are clustered by underlying import price index availability (i.e. by 5-digit sectors) and denoted in brackets below the coefficients; * denotes significant at 10%; ** significant at 5%, *** significant at 1%. Notes: Table 4 presents the results of two-stage least square estimates relating US import prices to US producer prices. All changes refer to cumulated 3-months changes and all specifications include seasonality dummies (monthly). In (6) , these three respective time periods (pre-financial crisis in (4), oil price peak in (5), and great trade collapse in (6)) are excluded from the regression. (7) adds a time trend. The variables change in USD/ROW exchange rate is calculated on a trade-weighted basis using one year lagged import shares (all imports except China) as weights. The variable PPI Inflation in trade partners is calculated using the same weights within all US trade partners; * denotes significant at 10%; ** 
